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Abstract
In this paper, we compute the spectral norms of the matrices related
with integer squences and we give some example related with Fibonacci,
Lucas, Pell and Perrin numbers.
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1 Introduction
In [1], the upper and lower bounds for the spectral norms of the matrices with
Fibonacci and Lucas numbers are obtained by S. Solak. In [2], Ipek obtained as
‖A‖
2
= Fn+1− 1 and ‖B‖2 = Fn+2 +Fn− 1 the spectral norms of the matrices
by Solak defined in [1] where Fi is the ith Fibonacci number.
Let A be any n × n complex matrix. The well known the spectral norm of
the matrix A is
‖A‖
2
=
√
max
1≤i≤n
|λi(AHA)|
where λi(A
HA) is eigenvalue of AHA and AH is conjugate transpose of the
matrix A.
By a circulant matrix of order n is meant a square matrix of the form
C = circ(c0, c1, . . . , cn−1) =


c0 c1 c2 . . . cn−1
cn−1 c0 c1 . . . cn−2
cn−2 cn−1 c0 . . . cn−3
...
...
...
. . .
...
c1 c2 c3 . . . c0

 .[3]
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Now we define our matrix. (xn) is any positive integer numbers squence and
xi is ith the component of the sequence (xn) for i = 0, 1, 2, . . . . Let matrix Ax
be following form:
Ax = circ(x0, x1, . . . , xn−1). (1)
The main objective of this paper is to obtain the spectral norms of the
matrices Ax in (1).
2 Main Result
Theorem 1 Let the matrix Ax be as in (1). Then
‖Ax‖2 =
n−1∑
i=0
xi.
where ‖.‖
2
is the spectral norm and xj are jth components of the sequence (xn).
Proof. Since the circulant matrices are normal, the spectral norm of the circu-
lant Ax is equal to its spectral radius. Also the circulant Ax is irreducible and
its entries are nonnegative. Therefore the spectral radius of the matrix Ax is
the same its Perron root.
Let y be a vector with all the components 1. Then
Axy =
(
n−1∑
i=0
xi
)
y.
Since
∑n−1
i=0 xi is an eigenvalues of Ax corresponding a positive eigenvector, it
must be the Perron root of the matrix Ax. Then we have
‖Ax‖2 =
n−1∑
i=0
xi.
The proofs are completed.
3 Numerical Consideration
The well known Fn, Ln, Pn and Rn are nth Fibonacci, Lucas, Pell and Perrin
numbers with recurence relations
Fn =


0 if n = 0
1 if n = 1
Fn = Fn−1 + Fn−2 if n > 1
, Ln =


2 if n = 0
1 if n = 1
Ln = Ln−1 + Ln−2 if n > 1
2
Pn =


0 if n = 0
1 if n = 1
Pn = 2Pn−1 + Pn−2 if n > 1
, Rn =


3 if n = 0
0 if n = 1
2 if n = 2
Rn = Rn−2 +Rn−3 if n > 2
,
respectively.
If the sequence (xn) is the Fibonacci and Lucas sequences then the following
results are obtained:
‖AF ‖2 =
n−1∑
i=0
Fi = Fn+1 − 1 [2]
and
‖AL‖2 =
n−1∑
i=0
Li = Fn+2 + Fn − 1 [2]
If the sequence (xn) is Pell and Perrin sequences then we have
‖AP ‖2 =
n−1∑
i=0
Pi =
1
2
(Pn + Pn−1 − 1)
and
‖AR‖2 =
n−1∑
i=0
Ri = Rn+4 − 1.
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